Eukaryotic aggresomes: from a model of conformational diseases to an emerging type of immobilized biocatalyzers.
Unraveling the characteristics and putative applications of naturally occurring protein aggregates has received an increasing interest during the last years. For example, the finding that the proteins embedded within bacterial inclusion bodies are, at least partially, biologically functional opened new opportunities for their rational design and application as naturally self-immobilized biocatalysts or as new drug delivery systems ("nanopills"). In another scenario, it is well established that "conformational diseases" are caused by misfolding and protein aggregation in different cells and tissues. The presence of such protein aggregates is a hallmark of these conditions, therefore becoming an excellent target for new therapeutic approaches for such devastating pathologies. Aggresomes are protein aggregates found in eukaryotic cells when the intracellular protein degradation machinery is overtitered. These protein-based nanoparticles are increasingly becoming excellent models in studies aimed to obtain a better understanding and control over protein aggregation processes in eukaryotic cells. In this work, we focus on some of the latest findings in the field of putative aggresome applications in biotechnology, as a new type of self-assembled immobilized biocatalysts, and in nanomedicine, mainly on their relationship with conformational diseases and the rational design of better therapeutics through a deeper understanding of protein aggregation processes.